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USE OF ELECTRONIC HEALTH RECORDS IN THE USA: A LESSON FOR 
NIGERIA 
Abstract: The use of Electronic Health Records by healthcare providers has proved to be 
critical to achieving the triple aim of improved healthcare quality, increased efficiency as well 
as healthcare cost reduction. However, indiscriminate adoption and use of any technology like 
the EHR is also known to be prone to being counterproductive and a waste of resources. This 
paper seeks to extract the lessons from the experiences of the U.S in their adoption and use of 
the EHR technology as a guiding strategy or blueprint for Nigeria in its quest to encourage the 
use of the technology in its healthcare facilities for the benefit of its citizens. The paper 
concluded that for Nigeria to maximally benefit from the EHR technology, the country must 
encourage universal and meaningful use of the technology through appropriate legislation, 
incentives, standardized and certified solutions, health information exchange campaign and 
continuous monitoring of the progress of the process towards achieving the desired outcome. 
These lessons from the experiences of the U.S in their use of EHR promise to be the sure 
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Electronic Health Records (EHR) are digitized versions of the paper records of the provider-
patient transactions and interactions for several purposes. It is a warehouse of digitally 
produced and conserved health information about individual patients for authorized uses 
(Alpert, 2016; Bolova, Prokusheva, Krikunov, Zvartau & Kovalchuk, 2016; Knox, Brach, 
Mitchell & Taylor, 2015).  The International Organization for Standardization (ISO) defined 
Electronic Health Records as a digital database of patient records which are safely kept and 
shared among multiple authorized users. This means that EHR is a formal records of patients’ 
interactions with the healthcare providers, it is in an electronic format and it is digitally stored 
and shared among authorized persons for different uses. Although EHR is interchangeably used 
with EMR (Electronic Medical Records), there is a slight difference between the two concepts. 
The difference is that EMR is within a healthcare facility, EHR transverse different facilities, 
it is a nationwide shared record on citizens’ health (Waithera, Muhia & Songole, 2017; 
Noraziani et al., 2013). EHR is the patients’ health information that is collected, stored, 
accessed and used electronically (Seymour, Frantsvog & Graeber, 2012). According to 
Fonkych & Taylor (2005) as cited by McCullough, Casey, Moscovice & Prasad (2010), EHR 
is the digitized patient records with Physician/Clinical Documentation (PD/CD), Clinical Data 
Repository (CDR), Clinical Decision Support System (CDSS) and Computerized Physician 
Order Entry (CPOE) components. EHR most times contain patient’s demographic information, 
progress/clinical notes, medical problems, medications, vital signs, immunization records and 
reports of laboratory and radiology investigations (Kasiri, Sharda & Asamoah, 2012). 
Health records keeping is an agelong practice and its history dated back to the history of 
medical practice. The earlier health records were also as crude as the practice of medicine then. 
The medical records of patients then were in the form of etchings, stone engravings and 
paintings. The 18th century birthed the formalization of healing homes and Hippocrates, also 
known as the father of modern medicine, was the first known person to formalize medical 
records documents (Malhotra & Lassiter, 2014). The first formal statement on content and 
functions of medical records was in 1910 by Flexner. In the 1940s, medical records attracted 
more attention as hospital accreditation bodies began to demand for accurate and well 
organized patient records.  This was followed by the government directive that hospitals send 
health data on patients’ demography, admission and discharge history, length of hospitalization 
and major hospital procedures undergone. All these call for a well-organized patient 
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information system. This developed into texts or paper medical records over the years. 
However, this paper-based patient medical records system became unacceptably inefficient 
over the years due to ambiguities sequel to several factors including poor penmanship of 
medical practitioners, loss of important information, delays in information access, 
inconsistencies in stored information at various service units due to inadequate information 
update system, data integrity issues, privacy compromises, and a host of other ills. This led to 
the development of the EHR. The evolution of EHR promises to mitigate all the challenges 
bedevilling the paper-based medical records which are adversely affecting efficiency, safety 
and quality of healthcare (Kauppinen, Ahonen & Timonen, 2017; Malhotra & Lassiter, 2014).  
Digital medical information systems started in the 1960s and one of the early proponents of 
EHR was Morris Collen in 1972 (Collen & Ball, 2015). The process of development of EHR 
originated from keeping patients’ records on stand-alone computers. This is called Computer 
Store Records (CSR). CSR metamorphosed to the earlier form of EHR known as the 
Computerized Patient Records (CPR) where few functional hospital units were linked to share 
CPR. This later developed to Computerized Medical Records (CMR), which later transformed 
into Computer-based Patient Records System also known as EHR in the 1990s (Noraziani et 
al., 2013). In October, 2013, the Lagoon hospital in Lagos became the first documented 
Hospital to adopt and use full EHR in Nigeria (Essien & Ntekpere, 2014). This achievement 
contributed significantly to the success story of the hospital especially in the area of perceived 
quality as the quality of care rendered exceeded patients’ expectations (Essien & Ntekpere, 
2014). The hospital also became the first in Sub-Saharan Africa to obtain accreditation of the 
Joint Commission International that also fetched them international recognition as an excellent 
Centre in clinical practice of patient safety through the EHR (Essien & Ntekpere, 2014). 
EHR became imperative as a result of the age-long quest for improved quality of healthcare 
services. Inadequate health data monitoring and information systems contribute considerably 
to poor quality of medical care services characterized by avoidable medical errors and deaths. 
The three major goals of EHR popularly known as the ‘triple aim’ are quality improvement, 
increased efficiency and cost reduction (Balestra, 2017; Windle & Windle, 2015; Kasiri et al., 
2012). The desired improved quality of medical care service, which is expected to be expressed 
by improved patient safety, efficiency of medical resource management, improved information 
access, transparent billing as well as meeting WHO’s requirements on the International 
Classification of Diseases, underscores the development of the EHR (Odekunle, 2016; Alpert, 
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2016; Malhotra & Lassiter, 2014). It is widely believed that when the ‘triple aim’ is achieved 
through the use of EHR, it will be accompanied by patient and provider satisfaction as well as 
the satisfaction of all the other stakeholders of the health industry. The use of EHR in hospitals 
will foster improved quality of medical care, improved population’s health, improved 
efficiency of the health care system, reduce hospital work complexity, bridge knowledge gaps, 
reduce instances of medical errors, reduce patients’ waiting time, as well as help providers 
make accurate clinical judgment and decisions on patients thereby enhancing the achievement 
of the ‘triple aim’ (Akindele, 2019; Alpert, 2016), 
Empirical evidences of the benefits of using EHR 
The EHR over the years has helped in improving quality of care through reduction of medical 
errors and improved safety (Adegboyega, 2018; Saleem & Herout, 2018; Kauppinen et al., 
2017; Mathal, Shiratudin & Sohel, 2017; Alpert, 2016; Ngwu, Ede, Ekwe, Chukwuma & 
Chukwu, 2015; McCullough, et al., 2010), reduction of healthcare costs and promotion of 
resource efficiency (Bologva et al., 2016; Furukawa, Raghu & Shao, 2010), promotion of 
evidence-based care and effectiveness as well as promoting patients’ privacy. Studies have 
shown that patients treated in Centres with robust EHR are 15% less likely to die when 
compared with others treated elsewhere (Balestra, 2017).  Malhotra and Lassiter (2014) 
reported that empirical evidence showed that all stakeholders (patients, healthcare 
practitioners, healthcare managers, governments and communities) now realize that EHR 
increases efficiency, effectiveness and also bring competitive advantage. Properly designed 
EHR saved over 81 Billion Dollars in the U.S, improves healthcare efficiency, promotes safety 
and provides other social benefits through patient satisfaction (Alpert, 2016; Hillestad et al., 
2005). EHR also impacts another quality metric: Timeliness. According to Harish (2015), 
empirical evidence showed that EHR has reduced time wastages in the course of attending to 
patients in BRIC (Brazil, Russia, India and China) nations by 25 to 30%. Similarly, in a study 
conducted by Furukawa (2011), EMR caused a 22.4% and 13.1% reductions in length of 
hospital stay and diagnosing/treatment time respectively. 
The use of EHR in the delivery of quality medical services include its application in clinical, 
administrative, research, reporting and financial management functions (Odekunle, 
2016).  These are obvious in electronic communication and knowledge sharing, patient support, 
administrative support, clinical order and result management, clinical and administrative 
decision support, as well as health information exchange and reporting (Noraziani et al., 2013). 
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During its use for clinical practice, EHR facilitated timely access to information that are vital 
to clinical decisions thereby providing evidence-based practice and avoidance of guess works 
with all its ugly consequences (Alpert, 2016; Essien & Ntekpere, 2014; Seymour et al., 2012). 
This helps improve quality of care, reduce medical errors, promote effective communication, 
collaboration and coordination as well as overall efficiencies and positive outcome of care. In 
its administrative use, EHR facilitates patient self-help such as clinic appointment and 
procedure scheduling as well as better time management, efficient management of resources, 
transparency in billing and insurance claims and promotion of accountability (Saleem & 
Herout, 2018; Alpert, 2016; Odekunle, 2016).  
Because of the large volume of data in the healthcare industry, EHR is also a major source of 
‘big data’ critical to researches (Alpert, 2016; Mann, Savulescu & Sahakian, 2016). Another 
important advantage of HER is efficient healthcare reporting which is meant to facilitate 
population’s health management, policy formulation and quality assurance programs through 
statutory, routine and ad-hoc data reporting. Other ranges of benefits of  EHR include 
promotion of treatment adherence by patients, seamless and efficient investigation requests and 
reporting, timely provision of services, data consistency and integrity, multiple real time data 
access to support clinical decisions, efficient space management, promotion of patient 
satisfaction, promotion of health information exchange within and between facilities, reduction 
of wasteful spending and promotion of security of patient records (Mathal et al., 2017; 
Waithera et al., 2017; Alpert, 2016; Harish, 2015; Fernandopulle & Patel, 2010). 
Furthermore, EHR also provides many intangible benefits that enhance the quality of medical 
care to patients in the hospital. Such intangible benefits include easing communication among 
care providers and between patients and care providers, provision of artificial intelligence to 
support quality clinical decisions thereby addressing the challenge of knowledge gaps, medical 
inefficiencies and ineffectiveness among caregivers (Hydari, et al., 2015). Others include 
simplifying the work process, saving of man-hours and reduction of work stress, as well as 
contributing immensely to decreased error rate and increased quality of medical care (Kasiri, 
et al., 2012; Furukawa, et al., 2010). But what does all these in EHR?  
 Components of EHR: 
According to Odekunle (2016), Knox et al., (2015) and Furukawa (2011), a robust EHR should 
contain integrated Physician/Clinical Documentation (PD/CD), Clinical Data Repository 
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(CDR), Clinical Decision Support System (CDSS), Computerized Physician Order Entry 
(CPOE) and integrated communication. Malhotra and Lassiter (2014), Essien and Ntekpere, 
(2014),  Noraziani et al., 2013, as well as Kumar and Aldrich (2010) opined that EHR should 
contain elements that functionally enhance the quality of healthcare services. These elements 
are Physician/Clinical Documentation (PD/CD), Clinical Data Repository (CDR), Clinical 
Decision Support System (CDSS), Computerized Physician Order Entry (CPOE), Clinical 
vocabulary as well as e-lab, e-pharmacy and e-radiology. In addition to CD, CDR, CDSS and 
CPOE, Furukawa et al. (2010) thinks electronic Medical Administration Records (e-MAR) and 
Nursing documentation components are essential. Few literature added reporting, and Health 
Information Exchange (HIS) modules to the required functional elements of the EHR 
(Waithera et al., 2017). Meanwhile, other earlier literature like that of Seymour et al., (2012) 
talked about CD, CPOE, e-Lab, e-Pharmacy and e-Admin as the ideal components of EHR. 
  
Challenges inhibiting the adoption and use of EHR: 
These inherent benefits compel the growing demand for the use of EHR. However, several 
factors militate against its widespread adoption and use as expected. One major setback is the 
cost of acquisition and maintenance of this important technology. The increasing high cost of 
acquiring and maintaining Information and Communication Technologies (ICTs) such as 
desktop computers, laptop computers, servers/host computers, handheld portable devices, 
smartphones and tablets, routers, radios, switches and other vital resources required for the 
operation of the EHR in view of the ever dwindling resources and tight budgets seems 
herculean. Many managers of healthcare institutions view it as a luxury which can be jettisoned 
for more important needs without which hospital units will not function. Unfortunately, 
empirical evidences have shown that the path chosen by these managers does not only produce 
substandard healthcare services but it also more expensive in the long-run as well as endangers 
patients’ wellbeing (Akindele, 2019; Mathal et al., 2017; Waithera et al., 2017; Alpert, 2016; 
Harish, 2015; Fernandopulle & Patel, 2010). 
Another hindrance to the use of EHR is the availability of supporting infrastructure such as 
electricity and network resources. EHR operations depend on electric power supply through 
Alternate Current (AC) or Direct Current (DC). In places like sub-Saharan Africa where there 
is huge infrastructural deficit such as epileptic power supply, even the acquisition of the EHR 
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technology will not guarantee its use (Akindele, 2019). Many healthcare managers who yielded 
to the global call for the standardization of health records processes through the adoption and 
use of EHR are most time discouraged by the challenge of power supply. The operation of the 
EHR is often frustrated by the failure of the electric power supply. Even alternative solutions 
of using battery inverters and solar panels have not been able to effectively tackle this challenge 
thus giving a serious setback for widespread adoption and use of EHR. This is complicated by 
yet another infrastructural deficit in network resources. Many areas where the healthcare 
institutions are located do not have access to network/internet services required for optimum 
functionality of the EHR. This huge infrastructural deficit is a major challenge to the adoption 
and use of EHR in several places across the globe. 
In addition to the array of challenges against the adoption and use of EHR is the lack of 
standardization of the technology. Poor interoperability of the EHR arises from the unregulated 
development and customization of EHR solutions to suit individual hospital’s needs. There are 
varied versions and contents of EHR which are not suitable for use across hospitals since the 
EHR is tailored towards the needs of the hospital that developed or acquired it. This makes 
inter-hospital sharing of patients’ records and other information resources over the EHR 
platform impossible. Electronic referral of patients is badly affected by this problem as 
patients’ EHR are stored and transmitted in different formats which may be unreadable at the 
referred hospital because of lack of uniformity or standard in EHR across board.  This situation 
is a discouragement for the adoption and use of EHR as the technology was also aimed at 
promoting inter-hospital electronic communications and information resources sharing. 
The poor user interface module and inadequate components or contents is another factor that 
discourages the adoption and use of EHR. Many EHR are so complicated and difficult to 
operate by users. This situation, most times, automatically repels users and causes the rejection 
of the EHR technology. This is in agreement with the Technology Acceptance Model (TAM) 
theory which explains how users accept and use a new technology. This is of particular 
importance because human attitude and behaviours influence the way new technologies are 
adopted, accepted and used. Perceived usefulness (the extent to which someone believes that 
using a particular system would enhance his or her performance on the job) and Perceived ease-
of-use (the extent to which someone believes that using a particular system would be free from 
laborious effort) are major determinants of whether the technology will be used even after 
acquisition (Venkatesh, 2000). If the technology is easy to use, then the obstacles against its 
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use are conquered. If otherwise, i.e. it is not easy to use and the interface is complicated, then 
most people may have a negative attitude towards it and be rejected. 
Another important factor is the digital competence of the users. The perception of the 
usefulness and ease-of-use of the EHR technology is to a large extent determined by the level 
of digital literacy of the users (hospital workers). Many good EHR technologies are often 
rejected by users because of the wrong perception of being difficult to use caused by their poor 
digital competence. Many will even claim some level of digital competence which are often 
proved wrong during practical use of the technology as empirically demonstrated by Porat, 
Blau and Barak (2018). The work of the researcher on the digital competence of showed that 
users over-estimated their digital competencies while their actual performance showed low 
digital competences contrary to their self-claims. Such a category of users are most likely going 
to reject a good EHR by claiming that it is difficult to use. This is another challenge facing the 
adoption and use of EHR in healthcare institutions. 
Use of EHR in the United States of America (U.S.A.) 
Despite the facts available on the impacts of EHR on quality of care, many healthcare facilities 
were not quick to adopt and use this technology in the USA for several reasons. For instance, 
in the study of Jha et al., (2009), empirical evidence showed very low rate of use of EHR among 
U.S healthcare facilities due to acquisition and maintenance cost issues. It was also discovered 
that larger hospitals in urban areas and teaching hospitals are more likely to adopt and use EHR 
than others. The U.S government in response to this worrisome situation has encouraged the 
use of EHR in all hospitals with incentives for medical practitioners that comply through the 
Health Information Technology for Economic and Clinical Health (HITECH) Act of 2009. The 
government of the United States used the HITECH legislation of 2009 to change the narrative 
in the country and today the benefits of that move on patients’ access to health information, 
sharing of health information among health care providers and the creation of a universal 
standards network for information exchange cannot be overemphasised. This has become a 
model for others to emulate. 
The HITECH Act of 2009 mandated all healthcare practitioners in the U.S to adopt and use 
EHR with incentives of 25.9 billion dollars to support and promote the adoption and use of 
EHR by healthcare service providers. Between 2009 when the Act came to effect and 2015, 
use of EHR among General Practitioners (GPs) jumped from 7 to 84%. Similarly, use of EHR 
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in paediatric hospitals leaped from 12 to 55% while that of psychiatric hospitals moved from 
10-15%. A 2016 survey by the Office of the National Coordinator (ONC) for health 
information technology revealed that 96% of all healthcare service providers in the U.S have 
adopted and use EHR. Meanwhile, subsequent surveys by the office revealed that almost all of 
them now use EHR as a result of the HITECH legislative encouragement. 
In the course of the use of EHR in the U.S, it was also discovered that indiscriminate use of 
EHR may cause the proliferation of poorly designed EHR software, use of stand-alone systems, 
inoperability of EHR platforms/software thereby causing difficulty in health information 
exchange across healthcare facilities. This development led to the development of the term 
‘Meaningful use’ of EHR. The meaningful use of EHR was a nation-wide advocacy for 
standardised EHR solutions that contain all the necessary components, networked over Local 
Area and Wide Area networks and can interoperate with other systems across healthcare 
facilities in the country thereby facilitating off-site information access and health information 
exchange across the nation. Today, all the benefits of EHR are being enjoyed by the U.S 
because of wide adoption of the technology as well as its meaningful use. 
 
The use of EHR in Nigeria and the lessons from the U.S experience 
If rich countries like the U.S had initial problems adopting and using EHR despite all its 
inherent benefits, one could imagine the situation in low-income countries like Nigeria. In the 
study conducted by Essien and Ntekpere (2014) the researchers discovered that EHR is not 
adopted and used in Nigeria’s State (General) Hospitals because of the challenges of Human 
capital, technical and institutional constraints. These challenges are computer illiteracy among 
nurses, inadequate networking and internet service, inadequate funding, poor staff attitude, lack 
of health IT policy, irrational power supply and lack of alternative power source. 
Although EHR impact directly on the quality of medical care and address safety issues, its 
adoption and use in many Nigerian hospitals is doubtful. The extent of adoption and use of the 
EHR technology to bring about improved and satisfactory quality of healthcare services in 
Nigeria hospitals is widely believed to be inadequate (Akindele, 2019; Akanbi, et al., 2012). 
Many hospitals in the country are believed to lag behind or shy away from this noble drive 
towards quality due to several challenges including technology/change resistance by personnel. 
This resistance may not be unconnected with digital incompetency of the medical personnel 
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and their fear of exposure with its attendant consequents. While some hospitals in the country 
have adopted and use a form of EHR or the other, most of them care less about its meaningful 
use and the inclusion of all the necessary components of the EHR that can tackle medical errors 
and enhance high quality of healthcare services in the hospital. It is believed that less than 50% 
of the healthcare service providers in Nigeria use EHR while there is neither a legislative 
backing for the use of EHR nor meaningful use advocacy in the country. Something needs to 
be done to change this situation for the better as failure to change is a risk. Changing this ugly 
narrative requires that Nigeria learns from the lessons of the U.S and appropriate the benefits 
of the EHR in the interest of its precious residents. 
Lesson one from the U.S experience is that a deliberate action was taken to promote universal 
adoption and use of EHR by the U.S government through legislation, adequate coordination of 
the executive through the Office of the National Coordinator (ONC) for health information 
technology and the progress of the rate of adoption and use of the technology was continuously 
monitored until almost every healthcare provider bought the idea and started using the 
technology. Nigeria can emulate this strategy by initiating an executive bill through the health 
ministry for the consideration of the national assembly. This bill should seek to produce an Act 
that will mandate all healthcare providers to use EHR for efficient management of health 
records and data. 
Lesson two from the U.S experience is that the Health Information Technology for Economic 
and Clinical Health (HITECH) Act of 2009 in the U.S did not just compel all healthcare 
providers to use EHR, the Act also provided incentives to help the providers in cushioning the 
burden of the cost of acquisition of the technology on them. This made it easier for the providers 
to acquire the technology, train their staff on its use and benefits as well as deploy, use and 
maintain the technology for the benefit of all. Nigeria should tread this pathway by making 
provisions, in the aforementioned executive bill, for incentives to assist healthcare providers in 
acquiring and using the EHR technology. 
Lesson three from the U.S experience is that the meaningful use of EHR was widely advocated 
and only certified EHR solutions that meet the established standard were allowed for use in the 
hospitals. This entails that in Nigeria, standards of EHR must first be set in terms of 
components, local networks, interoperability, support infrastructure and training. Also, only 
software developers that meet the established standard should be licensed to produce EHR 
solutions for use in the hospitals. 
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Lesson four from the U.S experience is the Health Information Exchange campaign by the 
Office of the National Coordinator (ONC) for health information technology. Since the EHR 
has been standardized to interoperate with every hospitals’ systems, it was easy to exchange 
health information on different platforms across the country. This made it easier for referral of 
patients as the entire patient records can be accessed from any authorised care provider 
anywhere in the country. This promotes prompt medical interventions, reduces guess work and 
its attendant medical errors, promotes effectiveness of care and reduces inefficiencies in the 
management of healthcare resources. Nigeria should learn from this and ensure that the 
standard of EHR to be established will consider nationwide interoperability of the EHR 
solution to foster data exchange and reporting. This will help address the problem of inadequate 
health data management which has caused a lot of setbacks to the Nigeria’s health system in 
its planning and administration over the years. 
Lesson five from the U.S experience is the continuous monitoring of the use of the EHR by 
healthcare providers with a view to determine the rate of use, experience of providers on use 
and provision of solutions to any challenges faced in the course of using the technology using 
scientific approaches. Nigeria should not just encourage or compel healthcare providers to use 
EHR. The authorities through the coordinating body should monitor the rate of use and the 
experience of providers on the use of the technology with a view to helping them overcome 
any challenge that may come up with it. 
Conclusion: 
It is not enough to casually adopt and use any good technology as experience has shown that 
doing that may be counterproductive. Spending on IT with less return on investment may 
discourage future IT investment. When this phenomenon becomes rampant, the IT profession 
may suffer a great setback, hence the need for proper guidance based on facts. It is in the light 
of this that Nicholas Carr (2003) in his article ‘IT doesn’t matter’ emphasized that IT 
investment needs to be based on its strategic importance and guided by the experience of those 
who have used the technology like the U.S in this case. Learning from the experience of those 
who have gone ahead will not only provide the critical guide to success but will also help in 
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